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Question #: 1 


1D: 2825 Which of the following viral gene delivery vectors have a single-stranded DNA genome? 
Notanswered 
Ẹ Flag question Select one: 
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Lentivirus ¥ 
Adenovirus ® 
Herpesvirus X 
Adeno-associated virus ¥ 


Retrovirus X 


TOPIC: Biotechnology & Pharmacogenetics 
LEARNING OBJECTIVE: 

To identify the different characteristics of viral vectors. 
BACKGROUND: 


A viral vector is a common tool used by researchers to deliver genetic material. Viruses are able to deliver 


their genetic material to different cells by inserting their genome into the host cells DNA. The virus can either 


enter the cell or inject it from the outside. Viruses require a transfer vector, envelope vector, and packaging 
vector to be considered replication competent. HEK293T “packaging’ cells can be transfected with missing 
viral genes that allow the virus to replicate. Viral vectors are modified by scientists to have very specific 


applications however there are a few key properties they all share. They have low toxicity and are stable. They 


have high specificity for the target cell or very general specificity depending on their function (gene therapy 


or vaccinations). 


There are several different types of viruses used as viral vectors. Adenovirus is a double-stranded virus 
(dsDNA) that can infect dividing and non-dividing cells. It does not integrate into the host DNA but is still 
transcribed like normal. They are considered transient because their genome is not passed done when the 
host cell replicates and must be readministered. Adeno-associated virus is a single-stranded DNA 


virus(ssDNA) similar to an adenovirus. It can infect dividing and non-dividing cells. Although considered non- 


integrating, they have been found to occasionally integrate into the host genome and be potentially long- 
lasting. An alphavirus is a single-stranded RNA (ssRNA) virus, meaning that their genome is converted into 
DNA in a process called reverse transcriptase. They are non-integrating viruses, are transient and can infect 
dividing and nondividing cells. Herpesvirus is a dsDNA virus that infects dividing and non-dividing cells. It is 


non-integrating but because the virus is able to avoid the immune system and remain dormant in the human 


body it can potentially result in long-lasting expression. Retroviruses are ssRNA viruses that infect dividing 
cells and integrate their genome into the host cell. This allows for long-lasting gene expression, as the viral 
genome is passed down with every replication cycle. Lentivirus is a subsection of retroviruses and function in 
a similar way, except lentiviruses can also infect non-dividing cells. Finally, the vaccinia virus is a dsDNA virus 


that has the same features as adenoviruses. 


There are several risks associated with using viral vectors for gene therapy. As viral cells can be general and 


infect a wide variety of cells, they can potentially infect healthy cells along with the targeted cell. Another risk 


factor is that the virus may unintentionally insert the desired gene in the wrong location, that could lead to 
potentially harmful mutations. They could also unintentionally be delivered to a patient's reproductive cells 

and cause problems in the patient's children. The viral vector could also potentially cause overexpression of 
the desired protein, cause an autoimmune reaction, or potentially be transferred to other people or released 


into the environment. Nevertheless, research into viral vectors is promising and they could be the next step in 


cancer and autoimmune disease therapy. 
RATIONALE: 

Correct Answer: 

(Option #4): An adeno-associated virus has a single-stranded DNA genome. 
Incorrect Answers: 


(Option #1): Lentivirus has a single-stranded RNA genome. 
(Option #2): Adenovirus has a double-stranded DNA genome. 
(Option #3): Herpesvirus has a double-stranded DNA genome. 
(Option #5): Retrovirus has a single-stranded RNA genome. 


TAKEAWAY/KEY POINTS: 


Question #: 2 


ID 55198 


Not answered 


Vaccinia and adenovirus have double-stranded DNA genomes. Alphavirus, retrovirus, lentivirus have single- 
stranded RNA genomes, An adeno-associated virus has a single-stranded DNA genome. 


REFERENCE: 
[1] Viral vectors. Gene Therapy Net.com. http://www.genetherapynet.com/viral-vectors.html. 


The correct answer is: Adeno-associated virus 


All of the following statements are correct regarding the human papillomavirus (HPV) vaccine, EXCEPT: 


Select one: 
The recommended dosing schedule for adults is 0, 2 and 6 months % 
Vaccine adverse effects include the potential to cause HPV Y 
HPV 6and 11.are common for the development of genital warts % 
HPV 16 and 18 accounts for 70 percent of cervical cancer %8 


TOPIC: Sexually Transmitted Infections (STIs) 


LEARNING OBJECTIVE: 


To understand the management of genital warts and the role of vaccines to protect against HPV. 


BACKGROUND: 


Genital warts are mainly caused by human papillomavirus (HPV) (type 6 and 11) although there are over 30 
types of HPV strains that can lead to infection. HPV 16 and 18 are associated with 70% of cervical cancer 
cases, These warts can be transmitted through contact of infected skin and mucosa. Genital warts is mostly 
asymptomatic with multiple warts that are raised, asymmetrical and polymorphic in the genital area. There 
can also be occasional bleeding, itchiness and local discharge. For females, it can affect the cervix, vagina, 
vulva and anus. For males, it can affect the anus and penis. Risk factors include, multiple sexual partners, age 
< 25 in females, smoking, co-infection with HIV, substance abuse, unsafe sex (i.e. not using barrier methods) 
and sex workers. Diagnosis is completed through a pap smear. Recurrence can occur in 10% of treated 
individuals. 


Pharmacological treatment that patients can administer involves podophyllotoxin 0.5% gel which can be 
applied by the patient twice daily for 3 days then off for 4 days. The cycle can be repeated up to 4 weeks. 
Another option is Imiquimod 3.75% applied at bedtime for up to 8 weeks (the 5% cream which can be 
applied by the patient by rubbing cream three times weekly on alternate days for up to 16 weeks). This cream 
should be left on for 8 hours before washing off. Treatments that are physician-administered include 
podophyllin 10-25% 1-2 mL weekly for up to 6 weeks (washed off after 4-6 hours). Cryotherapy with liquid 
nitrogen is another option if refractory to topical treatment (with a high clearance rate of 79-88%). There is 
no universal standard, consideration for therapy includes patient preference, provider experience, cost and 
toxicity. Prevention of genital warts is accomplished by HPV vaccines such as Gardasil® and Cervarix®. The 
vaccines are non-live recombinant forms that are non-infectious. The dosing schedule involves 3 doses at 0, 2 
and 6 months. Adverse effects include local injection site reactions (e.g. pain, swelling, redness), headache, 
fever, nausea, fatigue and dizziness. 


RATIONALE: 
Correct Answer: 


e Vaccine adverse effects include the potential to cause HPV - The vaccines are non-live 
recombinant forms that are non-infectious. 


Incorrect Answers: 


+ The recommended dosing schedule for adults is 0, 2 and 6 months - Although slight variations 
between Gardasil® and Cervarix®, this statement is true based on the monographs. 


+ HPV 6 and 11 are common for the development of genital warts - This statement is true. 


+ HPV 16 and 18 accounts for 70 percent of cervical cancer - This statement is true. 


TAKEAWAY/KEY POINTS: 


There are two HPV vaccines, Gardasil® and Cervarix® each with dosing schedules for adults at 0, 2 and 6 
months. HPV 6 and 11 are common for genital warts and HPV 16 and 18 are common for causing cervical 
cancer. 


REFERENCE: 


[1] Grennan T. Sexually Transmitted Infections. In: Compendium of Therapeutics Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Public Health Agency of Canada. Canadian Guidelines on Sexually Transmitted Infections (CGST)). 
Government of Canada. Updated April 4, 2019. http://www.phac-aspc.gc.ca/std-mts/sti-its/cgsti-Idcits/index- 
eng.php. 

[B] van Schwalkwyk J, Yudin MH, et al. Vulvovaginitis: screening for and management of trichomoniasis, 
vulvovaginal candidiasis, and bacterial vaginosis. Journal of Obstetrics and Gynaecology Canada. 
2015;37(3):266-274, doi: 10.1016/S1701-2163(15)30316-9 
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features and diagnosis. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[5] Gardasil®. In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


[6] Cervarix®. In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


The correct answer is: Vaccine adverse effects include the potential to cause HPV 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


GB is a 55 year old male who is receiving treatment for myeloma. His list of medications include: 


* Bortezomib IV 
* Melphalan PO 
* Prednisone PO 


He wants to get his flu shot this year and is wondering if vaccinations, in general, are safe for him. 


What advice would you give to GB? 


Select one: 


GB should receive the FluMist® to ensure he is protected from the flu ® 
GB should not receive the flu vaccination because he may be immunocompromised % 
Live, attenuated vaccines are the best option for patients with cancer * 


GB should receive his flu shot but avoid all live attenuated vaccines because he may be v 
immunocompromised 


TOPIC: Chemotherapy-Induced Side Effects 


LEARNING OBJECTIVE: 


To understand which vaccinations are safe and which should be avoided in cancer patients on 
immunosuppressive therapy. 


BACKGROUND: 


Individuals with cancer have compromised immune systems that increase their susceptibility to various 
infections. The risks vary depending on the type of malignancy, chemotherapy, radiotherapy, and 
immunotherapy. Although vaccines may be beneficial to cancer patients in prevention, they are not 
recommended to be given during immunosuppressing treatments like chemotherapy or radiation therapy. 
This is mainly because patients, in their immunocompromised states, may not be able to mount an adequate 
immune response to the vaccine, thereby decreasing its efficacy. Patients should receive their vaccines prior 
to initiation of immunosuppressive therapy: >2 weeks prior for inactivated vaccines and >4 weeks prior for 
live virus vaccines. 


In particular, live vaccines should be avoided during immunosuppressive therapy (e.g, chemotherapy) due to 
the risk of vaccine-derived infections. Inactivated vaccines should also be avoided due to their decreased 
efficacy in this population. The only exception to this recommendation is the inactivated influenza vaccine 
which is recommended to be given annually to cancer patients. However, in patients receiving anti-B cell 
antibodies (e.g., rituximab), the influenza vaccine should be delayed for six months due to poor 
immunogenicity. Anti-viral prophylaxis may also be considered in select, high-risk populations. 


RATIONALE: 
Correct Answer: 


* GB should receive his flu shot but avoid all live attenuated vaccines because he may be 
immunocompromised - Only inactivated flu vaccinations are safe for patients with cancer. 


Incorrect Answers: 


GB should receive the FluMist® to ensure he is protected from the flu - FluMist® is a live 
attenuated vaccine and should not be given to patients with cancer. 


GB should not receive the flu vaccination because he may be immunocompromised - Vaccines 
may not be given during chemotherapy or radiation treatments, except the inactivated flu vaccine. 


Live, attenuated vaccines are the best option for patients with cancer - Patients with cancer are 
immunocompromised and should not be given live vaccines. 


TAKEAWAY/KEY POINTS: 


Patients with cancer ere immunocompromised and should not receive any live or inactivated vaccines during 
immunosuppressive therapy, with the exception of the inactivated influenza vaccine to be administered 
annually. 


REFERENCE: 
[1] Hibberd, P. Immunizations in adults with cancer. In: Boeckh M, ed. UpToDate. Waltham, MA: UpToDate. 
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The correct answer 


: GB should receive his flu shot but avoid all live attenuated vaccines because he may be 
immunocompromised 


Two months later, GB returns to the clinic complaining of pain, swelling and warmth in his leg. He also 
noticed some red discoloration in that area. 


Which of the following diagnoses explains his symptoms? 


Select one: 
GB may have a deep vein thrombosis ¥ 
GB is experiencing a reaction from the flu vaccine he received 2 weeks ago % 
GB is experiencing an allergic reaction to his chemotherapy medication * 


GB is experiencing signs and symptoms of heart failure * 


TOPIC: Chemotherapy-Induced Side Effects 


LEARNING OBJECTIVE: 
To identify deep vein thrombosis (DVT) and be able to distinguish symptoms of DVT from other symptoms. 


BACKGROUND: 


A blood clot, also known as thromboembolism, is a serious side effect of cancer and cancer treatment. A 
venous thromboembolism (VTE) is a blood clot that develops in a blood vessel, called a vein, that carries 
blood to the heart. It most often develops in the legs, thighs, or pelvis, and this is classified as a deep vein 
thrombosis (see image below), However, the blood clot may develop in any vein in the body. A pulmonary 
‘embolism (PE) is a blood clot that has traveled from a different location in the body to the lung and can be 
life-threatening if the clot is large enough to block the blood supply. The symptoms of DVT include pain, 
swelling, and redness of calf, leg and/or thigh. The symptoms of PE include shortness of breath, chest pain, 
tachycardia, coughing up blood, and fainting. 


RATIONALE: 


Correct Answer: 


* GB may have a deep vein thrombosis - GB's symptoms are consistent with a deep vein thrombosis. 


Incorrect Answers: 


GB is experiencing a reaction from the flu vaccine he received 2 weeks ago - GB's symptoms are 
not consistent with an allergic reaction. 


GB is experiencing an allergic reaction to his chemotherapy medic: 
consistent with an allergic reaction, 


ion - GB's symptoms are not 


GB is experiencing signs and symptoms of heart failure - GB's symptoms are not consistent with 
heart failure. 


TAKEAWAY/KEY POINTS: 


Cancer patients are more susceptible to developing venous thromboembolisms, particularly DVTs, which 
present as pain, swelling, and redness of the calf, leg and/or thigh. 


REFERENCE: 


[1] CancerNet. Preventing and treating blood clots. http://www.cancer.net/research-and-advocacy/asco-care- 
and-treatment-recommendations-patients/preventing-and-treating-blood-clots. 


[2] Leung M. Management of side effects of chemotherapy and radiation therapy. In: Compendium of 
Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: GB may have a deep vein thrombosis 


Which of the following is the most appropriate recommendation for GB? 


Select one: 
Decrease dose of bortezomib % 
Initiate warfarin and treat for 3 - 6 months * 
Initiate low molecular weight heparin and treat for 3 - 6 months Y 


Discontinue bortezomib and initiate bevacizumab * 
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LEARNING OBJECTIVE: 


To identify deep vein thrombosis (DVT) in cancer patients and understand therapeutic alternatives for 
treatment. 


BACKGROUND: 


A blood clot, also known as thromboembolism, is a serious side effect of cancer and cancer treatment. A 
venous thromboembolism (VTE) is a blood clot that develops in a blood vessel, called a vein, that carries 
blood to the heart. It most often develops in the legs, thighs, or pelvis, and this is classified as a deep vein 
thrombosis (see image below), However, the blood clot may develop in any vein in the body. A pulmonary 
embolism (PE) is a blood clot that has traveled from a different location in the body to the lung and can be 
life-threatening if the clot is large enough to block the blood supply. 


The symptoms of DVT include pain, swelling, and redness of calf, leg and/or thigh. The symptoms of PE 
include shortness of breath, chest pain, tachycardia, coughing up blood, and fainting, 


Anticoagulation is indicated for cancer patients with active VTE (PE or DVT). In the acute stage, low molecular 
weight heparins (LMWH) are preferred as initial therapy over unfractionated heparin (UFH), fondaparinux, or 
new oral anticoagulants (e.g. direct thrombin and factor Xa inhibitors). Following, patients should be treated 
with anticoagulation, traditionally LMWH, for at least 3 to 6 months. LMWH is preferred over warfarin due to 
its superior efficacy in reducing the rate of recurrent VTE in numerous studies, The choice of anticoagulant 
should ultimately be made depending on patient factors like renal function, compliance with daily injections, 
cost, co-motbidities, life expectancy, and values. 


RATIONALE: 
Correct Answer: 


* Initiate low molecular weight heparin and treat for 3 - 6 months - LMWH is the preferred therapy 
for treatment of deep vein thrombosis. 


Incorrect Answers: 


+ Decrease dose of bortezomib - GB is experiencing deep vein thrombosis and requires acute 
treatment of clot. 


e Initiate warfarin and treat for 3 - 6 months - LMWH is preferred over warfarin for treatment of deep 
vein thrombosis. 


* Discontinue bortezomib an 
requires acute treatment of clot. 


iate bevacizumab - GB is experiencing deep vein thrombosis and 


TAKEAWAY/KEY POINTS: 


Low molecular weight heparin is the preferred therapy for acute and long-term treatment of VTEs in cancer 
patients. 


REFERENCE: 


[1] CancerNet. Preventing and treating blood clots. http://www.cancer.net/research-and-advocacy/asco-care- 
and-treatment-recommendations-patients/preventing-and-treating-blood-clots 


[2] Leung M. Management of side effects of chemotherapy and radiation therapy. In: Compendium of 
Therapeutic Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[3] Bauer, K. Treatment of venous thromboembolism in patients with malignancy. In: Leung L, ed. UpToDate. 
Waltham, MA: UpToDate. www.uptodate.com. 


The correct answer is: Initiate low molecular weight heparin and treat for 3 - 6 months 


MP is a 35 year old woman who has psoriasis. Topical therapy has not been controlling it, so she must 
be started on methotrexate. She needs to travel to Congo in 2 months for work. Congo requires proof 
of vaccination for the yellow fever vaccine, which MP is due to receive today. 


MP's doctor wants to know if she receives the vaccine today, when is the earliest she can start methotrexate? 


Select one: 
1 week X% 
2 weeks X 
3 weeks % 
Aweeks¥ 


TOPIC: Vaccinations & Injections 
LEARNING OBJECTIVE: 
To understand the time interval needed to separate a live vaccine administration and immunosuppressive 


therapy. 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


Yellow fever virus (YFV) is a single-stranded RNA virus that belongs to the genus Flavivirus. Yellow fever 
occurs in sub-Saharan Africa and tropical South America, where it is endemic and intermittently epidemic. A 
traveller's risk for acquiring yellow fever is determined by various factors, including immunization status, 
location of travel, season, duration of exposure, occupational and recreational activities while travelling, and 
local rate of virus transmission at the time of travel. Yellow fever vaccine is prepared from a virus grown in 
chick embryos and is the vaccine most likely to contain sufficient amounts of egg or chicken proteins to 
cause an allergic reaction in egg-allergic or chicken-allergic individuals. There have been several reports of 
anaphylactic reactions to YF vaccine in egg-allergic or chicken-allergic individuals; therefore, YF vaccine 
should not be routinely administered to egg-allergic or chicken-allergic individuals. Yellow fever is 
contraindicated for the following patients: 


Infants younger than 6 months 


Patients with a history of acute hypersensitivity reaction to a previous dose of the vaccine, as well as 
those who have a history of an allergic reaction to any of the vaccine components, including eggs, egg 
products, chicken proteins, or gelatin 


Patients with altered immune status due to thymus disorder, HIV infection primary 
immunodeficiencies, or those taking immunosuppressive and/or immunomodulatory theories 


The YF vaccine is a live-attenuated vaccine that should not be given to patients whose immune systems are 
suppressed or significantly weakened or if a patient is pregnant. In the case of the former contraindication, if 
the immune system is suppressed, the live attenuated vaccine can more likely cause an infection in the 
patient, and therefore in these patients live vaccines should be avoided, Methotrexate is an 
immunosuppressive drug that is used in a variety of conditions. While a patient is on methotrexate, live 
attenuated vaccines should not be given. Before starting immunosuppressive therapy, vaccination status 
should be reviewed and brought up to date, Live vaccines need to be given at least 4 weeks prior to starting 
immunosuppressive therapy. This is to reduce the risk of disease which the vaccine strain may cause. 


RATIONALE: 
Correct Answer: 


e 4 weeks - Methotrexate can be started 4 weeks after the administration of the yellow fever vaccine. 


Incorrect Answers: 
e 1 week- 1 week is too early to start methotrexate. 
e 2 weeks - 2 weeks is too early to start methotrexate. 


e 3 weeks - 3 weeks is too early to start methotrexate. 


TAKEAWAY/KEY POINTS: 
Methotrexate can be started 4 weeks after the administration of the yellow fever vaccine. 


REFERENCE: 


[1] Slayter K. Routine Immunization Schedules. Canadian Pharmacists Association. 
httos://www.pharmacists.ca/cpha-ca/assets/File/education-practice- 
resources/Routinel mmunizationSchedules-Page%201Corrected-CPS2013EN.pdf. 


[2] Government of Canada. Page 8: Canadian Immunization Guide: Part 1 - Key Immunization Information. 
httos://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide- 
part-1-key-immunization-information/page-8-vaccine-administration-practices.html. 


[3] Government of Canada. Page 3: Canadian Immunization Guide: Part 2 - Vaccine Safety. 
httos://www.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide- 
part-2-vaccine-safety/page-3-contraindications-precautions-concerns.html. 


[4] Government of Canada. National Vaccine Storage and Handling Guidelines for Immunization Providers 
2015. https://www.canada.ca/en/public-health/services/publications/healthy-living/national-vaccine-storage- 
handling-guidelines-immunization-providers-2015.html. 


[5] Immunization Program Standards Manual. Alberta Health Services. 
https://www.albertahealthservices.ca/info/Page10802,aspx. 


[6] Government of Canada. Canadian Immunization Guide: Part 4 - Active Vaccines. 
https://mww.canada.ca/en/public-health/services/publications/healthy-living/canadian-immunization-guide- 
part-4-active-vaccines.html. 
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[7] Administering Vaccines to Patients - Handouts for Healthcare Settings. Immunization Action Coalition. 
http://www.immunize.org/handouts/administering-vaccines.asp. 


[8] Davidson KM, Rourke L. Teaching best-evidence: Deltoid intramuscular injection technique. Journal of 
Nursing Education and Practice. 2013;3(7). doi:10.5430/jnep.v3n7p120. 


[9] Zuckerman JN. The importance of injecting vaccines into muscle. BMJ. 2000;321(7271):1237-1238. doi: 
https://doi.org/10.1136/bmj.321.7271.1237. 


[10] Government of Canada. Anaphylactic hypersensitivity to egg and egg-related antigens. 
httos://www.canada.ca/en/public-health/services/publications/healthy_living/canadian-immunization-guide- 
part-2-vaccine-safety/page-5-anaphylactic-hypersensitivity-eqg-egg-related-antigens.html#p2c4a3. 

[11] Gershman MD, Staples JE. Chapter 4: Travel-Related Infectious Diseases; Yellow Fever. Centers for Disease 
Control and Prevention. https://wwwnc.cdc.gov/travel/yellowbook/2020/travel-related-infectious- 
diseases/yellow-fever. 


[12] The Pink Book. Chapter 2: General Recommendations on Immunization. Centers for Disease Control and 
Prevention. https:/Awww.cde.gov/vaccines/pubs/pinkbook/genrec.htm. 


The correct answer is: 4 weeks 


Which pathogen is NOT associated with causing acute diarrhea? 


Select one: 
Rotavirus ® 
Salmonella % 
Neisseria gonorrhoeae Y 
Escherichia coli % 
Clostridium difficile % 


TOPIC: Diarrhea 


LEARNING OBJECTIVE: 
To identify different causes of acute diarrhea. 


BACKGROUND: 


Diarrhea is a common worldwide health problem and a leading cause of hospitalizations and reduced quality 
of life. Diarrhea is characterized by an increased stool frequency of 3 or more bowel movements per day or 
more than 200 g of stool per day. A consequence of increased stool frequency and consistency is the 
increased loss of fecal water and electrolytes leading to dehydration. Diarrhea may be classified as either 
acute, persistent, or chronic. Acute diarrhea lasts less than 14 days, persistent diarrhea lasts more than 14 
days and up to 4 weeks, and chronic diarrhea lasts longer than 28 days. 


Diarrhea is a symptom of a disease that causes four potential pathophysiologic changes in the 
gastrointestinal (GI) tract. These include a change in intestinal motility, a change in electrolyte (sodium or 
chloride ion) transport, a change in osmolarity and a change in hydrostatic pressure in the intestines. These 
changes can lead to diarrhea that can be categorized as either secretory, osmotic, exudative or due to 
motility dysfunction. Secretory diarrhea is characterized by large stool volumes and occurs when a substance, 
such as a bacterial toxin, causes an increased secretion or reduced absorption of water and electrolytes. 
Osmotic diarrhea occurs when poorly absorbed substances, such as lactose in lactose intolerant individuals, 
retain intestinal fluids. This type of diarrhea is not present when a patient is in a fasting state. Exudative 
diarrhea is caused by inflammation of the gastrointestinal tract which leads to a leakage of water, 
electrolytes, mucus, protein and blood into the intestines. Lastly, increased intestinal motility and reduced 
contact time in the intestines caused by GI surgery or medications (e.g. metoclopramide) can cause diarrhea. 
On the other hand, decreased motility can also cause diarrhea due to the resulting bacterial overgrowth. 


Acute diarrhea is often caused by an infection, where most cases are viral. Bacterial infections are more often 
associated with cases of severe diarrhea, travel, and foodborne illness. Parasites and protozoa are less 
commonly associated with infectious diarrhea. Acute infectious diarrhea can be classified as either 
noninflammatory or inflammatory. Noninflammatory diarrhea is often viral and more mild; whereas, 
inflammatory diarrhea is a more severe disease that often causes bloody stool and a fever and is generally 
caused by invasive and toxin-producing bacteria (e.g. Clostridium difficile and Shigella). Traveler's diarrhea 
may occur when individuals visit foreign countries and eat food or drink water that is contaminated by 
bacteria, viruses or parasites. The most common pathogen associated with traveler's diarrhea is the 
enterotoxigenic E. coli. Other causes of acute diarrhea include certain medications, food allergies or 
intolerances and food poisoning. On the contrary, chronic diarrhea is often related to digestive disorders, 
such as Inflammatory Bowel Disease (IBD) or Irritable Bowel Syndrome (IBS). 


Etiology 


Diarrheal disease is the cause of 2.5 million deaths per year worldwide and is a leading cause of child 
morbidity and mortality. It is the second most common reason travellers return from developing countries. 
Furthermore, about a quarter of individuals taking antibiotic therapy will develop acute diarrhea. In contrast 
to acute diarrhea, chronic diarrhea affects only about 3 to 5% of the population, but it can significantly 
impact a patient's quality of life. 


Etiologies of Acute Diarrhea: 
Infection-caused acute diarrhea: 


e Bacteria: e.g. Escherichia coli, Salmonella spp., Shigella spp., Campylobacter spp., Clostridium difficile 


* Parasites or protozoa: e.g. Cryptosporidium, Cyclospora, Entamoeba histolytica, Giardia lamblia, 
Microsporidia 
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e Viruses: e.g. adenovirus, norovirus, rotavirus 


Food allergies or intolerances causing acute diarrhea: 


e Eg. lactose, sorbitol, gluten, excess fiber 


Medications causing acute diarrhea: 


Antibiotics: clindamycin, cephalosporins (primarily 3rd generation), fluoroquinolones, broad-spectrum 
penicillin 


Laxatives 


Chemotherapy (e.g. fluorouracil, capecitabine, irinotecan, pembrolizumab, erlotinib) 


Motility agents (domperidone, metoclopramide) 


Magnesium containing antacids, proton pump inhibitors, histamine (H2) receptor antagonists 
NSAIDs 
Orlistat 


Colchicine 


Acarbose 


Metformin 


Misoprostol 


RATIONALE: 
Correct Answer: 


* Neisseria gonorrhoeae - This is correct. 


Incorrect Answers: 
e Rotavirus - This bacteria is associated with causing acute cases of diarrhea. 
e Salmonella - This bacteria is associated with causing acute cases of diarrhea. 
e Escherichia coli - This bacteria is associated with causing acute cases of diarrhea. 


e Clostridium difficile - This bacteria is associated with causing acute cases of diarrhea. 


TAKEAWAY/KEY POINTS: 


Infections associated with causing acute diarrhea include bacteria (e.g. Escherichia coli, Salmonella spp., 
Shigella spp., Campylobacter spp., Clostridium difficile), parasites or protozoa (e.g. Cryptosporidium, 
Cyclospora, Entamoeba histolytica, Giardia lamblia, Microsporidia), and viruses (e.g. adenovirus, norovirus, 
rotavirus). 


REFERENCE: 


[1] Kao D. Diarrhea. Compendium of Therapeutic Choices. 2019. Ottawa, ON: Canadian Pharmacists 
Association; 2018. 


[2] Forrester A. Diarrhea. Compendium of Therapeutics for Minor Ailments. 2019. Ottawa, ON: Canadian 
Pharmacists Association; 2018. 


The correct answer is: Neisseria gonorrhoeae 


THE NEXT THREE QUESTIONS REFER TO THE FOLLOWING: 


TJ is a 55 year old male who comes to your clinic to receive a pneumococcal vaccination. He has no 
known drug allergies. He is a non-smoker, is not an illicit drug user and drinks alcohol occasionally. 
His medical history is as follows: 


+ Hypothyroidism for 10 years 
* Psoriasis for 15 years 
* Type 2 diabetes mellitus for 5 years 


Which of the following is true regarding TJ's risk of acquiring invasive pneumococcal disease (IPD)? 


Select one: 
TJ has no risk factors for IPD and thus he does not require the pneumococcal vaccination % 


T's medical history places him at high risk for IPD and thus he requires the pneumococcal A 
vaccination 


T's old age places him at high risk for IPD and thus he requires the pneumococcal vaccination X 


T's alcohol intake places him at high risk for IPD and thus he requires the pneumococcal x 
vaccination 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 


To assess risk factors for invasive pneumococcal disease (IPD) and identify which patient populations should 
receive the pneumococcal vaccination. 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
acellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


Invasive pneumococcal disease (IPD) is most common in the very young, the elderly, and groups at high risk 
due to an underlying medical condition or lifestyle factors. Attendance at a childcare center has been shown 
to increase the risk of IPD and acute otitis media (AOM) 2-fold to 3-fold among children under 5 years of 
age. Susceptibility to S. pneumoniae infection and IPD is increased in smokers, persons with alcoholism and 
illicit drug users. Homeless populations have high rates of respiratory infections, including those caused by S. 
pneumoniae, For that reason, the pneumococcal vaccine is recommended for smokers, alcoholics and the 
homeless. Pneumococcal vaccine is also recommended for infants and children as part of routine 
immunization, residents of long-term care facilities and all adults older than 65 years of age. Moreover, the 
pneumococcal vaccine is recommended for people at high risk of IPD due to the following underlying non- 
immunocompromising medical conditions: 


Chronic cerebrospinal fluid leak 


Chronic neurologic condition that may impair clearance of oral secretions 


Cochlear implants 


Chronic heart disease 


Diabetes mellitus 


Chronic kidney disease 


Chronic liver disease 


Chronic lung disease, including asthma requiring medical care in the preceding 12 months 


RATIONALE: 
Correct Answer: 


* TJ's medical history places him at high risk for IPD and thus he requires the pneumococcal 
vaccination - TJ's medical conditions, specifically diabetes mellitus, does place him at high risk of IPD. 


Incorrect Answers: 


e TJ has no risk factors for IPD and thus he does not require the pneumococcal vaccination - TJ 
does have risk factors for IPD. 


U's old age places him at high risk for IPD and thus he requires the pneumococcal vaccination - 
The pneumococcal vaccine is recommended for all adults 65 years of age or older, however, T! does 
not meet this age bracket. 


TJ's alcohol intake places him at high risk for IPD and thus he requires the pneumococcal 
vaccination - Susceptibility to S. pneumoniae infection and IPD is increased in smokers, persons with 
alcoholism and illicit drug users. Since TJ only drinks occasionally, he does not meet this criteria. 


TAKEAWAY/KEY POINTS: 


The pneumococcal vaccine is recommended for smokers, alcoholics and the homeless. Pneumococcal 
vaccine is also recommended for infants and children as part of routine immunization, residents of long-term 
care facilities, all adults older than 65 years of age and people at high risk due to medical conditions such as 
diabetes mellitus. 
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The correct answer is: TJ's medical history places him at high risk for IPD and thus he requires the 
pneumococcal vaccination 


25 minutes later, you notice that TJ is starting to develop a rash all over his body. You notice some 
swelling that seems to be progressively getting worse. 


All of the following steps should be done promptly and simultaneously, EXCEPT: 


Select one: 
Assess TJ's circulation and airway breathing 3 
Assess TJ's mental status and body weight * 
Place Ton his front and lower his legs Y 


Inject epinephrine intramuscularly in the thigh X 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 


To recognize a medical emergency and understand the necessary steps that need to be taken promptly. 


BACKGROUND: 


Anaphylaxis is a serious, potentially life-threatening allergic reaction to foreign antigens; it has been proven 
to be associated with vaccines. Anaphylaxis is rare with an estimated range of occurrence of 1-10 episodes 
per million doses of vaccine administered. Anaphylaxis is preventable in many cases and treatable in all. It 
should be anticipated in every vaccine. In anaphylaxis, signs and symptoms develop over several minutes and 
by definition involve at least two body systems. The primary features of anaphylaxis include itchy, urticarial 
rash, progressive painless swelling, respiratory symptoms, gastrointestinal symptoms and sudden reduced 
blood pressure or symptoms of end-organ dysfunction. If an individual is experiencing anaphylaxis, the 
correct position is to place them on their back, a position of comfort if there is respiratory distress, or on their 
side if vomiting or unconscious. The lower extremities should be elevated not lowered. Epinephrine should 
be injected into the mid-anterolateral aspect of the thigh and emergency services called. 


RATIONALE: 
Correct Answer: 
e Place TJ on his front and lower his legs - This is NOT one of the steps that should be taken 


promptly. The patient should be positioned on their back in a position of comfort if there is respiratory 
distress, or side if vomiting or unconscious. The lower extremities should be elevated not lowered. 


Incorrect Answers: 


+ Assess TJ's circulation and airway breathing - This is one of the steps that should be taken 
promptly. 


e Assess TJ's mental status and body weight - This is one of the steps that should be taken promptly. 


* Inject epinephrine intramuscularly in the thigh - This is one of the steps that should be taken 
promptly. Epinephrine should be injected in the mid-anterolateral aspect of the thigh. 


Question #: 10 
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TAKEAWAY/KEY POINTS: 


The patient should be placed on their back for possible respiratory distress. The lower extremities should be 
elevated not lowered. 
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The correct answer is: Place TJ on his front and lower his legs 


Which one of the following vaccines is NOT included in the recommendations for patients with rheumatoid 
arthritis who are currently on DMARDs? 


Select one: 
Influenza * 
Pneumococcal % 
Herpes Zoster % 
Hepatitis AY 
Hepatitis B X 


TOPIC: Rheumatoid Arthritis & Osteoarthritis 

LEARNING OBJECTIVE: 

To identify the populations in which various vaccines are recommended in those who have rheumatoid 
arthritis (RA). 

BACKGROUND: 

As patients with rheumatoid arthritis (RA) are immunocompromised, they are at increased risk for developing 
vaccine-preventable infections associated with significant morbidity and mortality. However, it is important to 
consider that while patients with RA need to be appropriately immunized, risks are associated with certain 
types of immunizations, such as live attenuated vaccines. Patients receiving immunosuppressive therapy may 
be at increased risk for disseminated infection if live attenuated vaccines are given. Inactivated vaccines may 
be more appropriate for this population, as they contain killed bacteria or viruses, and pose no increased risk 
to immunocompromised people. It is recommended to ensure that vaccines are given at a time when the 
maximum immune response can be anticipated (i.e. before initiating immunosuppressive therapy), but 


vaccines can also be given throughout the duration of therapy with careful monitoring and assessment of 
risk. 


Vaccination for influenza and pneumococcus is recommended for all patients with RA before or during 
treatment with traditional and biologic disease-modifying antirheumatic drug (DMARD) therapy. 


© The Hepatitis B vaccine should be considered in high-risk groups, including: 

© Residents, travelers, or those in close contact with individuals from hepatitis B endemic areas 
© Illicit drug users 

© Persons engaging in risky sexual behaviors 


© Those with a history of sexually transmitted infection 


Finish review 


© Men who have sex with men 
© Those with chronic liver disease 
© Those with occupational exposures 


© Those who participate in frequent blood transfusions. 


The recombinant herpes zoster vaccine should be considered in RA patients 50 years of age or older. 


Other vaccinations, such as Hepatitis A, diphtheria, and tetanus vaccines, have not been explicitly 
recommended for patients with RA. 


RATIONALE: 
Correct Answer: 


(Option #4): The Hepatitis A vaccine is not included in the recommendations for patients with rheumatoid 
arthritis who are currently on DMARDs. 


Incorrect Answers: 


(Option #1): The influenza vaccine is recommended for all patients with rheumatoid arthritis. 

(Option #2): The pneumococcal vaccine is recommended for all patients with rheumatoid arthritis. 
(Option #3): The recombinant herpes zoster vaccine may be used in patients with rheumatoid arthritis who 
are 50 years of age or older. 

(Option #5): The Hepatitis B vaccine is recommended for patients with rheumatoid arthritis who fall into a 
high-risk group. 

TAKEAWAY/KEY POINTS: 


For patients who have RA while currently on DMARDs, influenza and pneumococcal vaccines are 
recommended, while the Hepatitis B vaccine is recommended for patients who fall into a high-risk group, 
and the recombinant herpes zoster vaccine may be considered in patients 50 years of age or older. 
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The correct answer is: Hepatitis A 
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